Bananas are susceptible to various plant-parasitic nematodes, including Radopholus similis. The control of this migratory endoparasite relies on the application of nematicides as well as on measures such as fallow, paring and hot water treatment of the corms, the use of resistant cultivars and the large-scale micropropagation of plantlets (Quénéhervé, 2009). The application of biocontrol organisms is another option considered nowadays as a potential alternative to decrease the damage caused by nematodes (FAO, 1997). Within the rhizosphere, arbuscular mycorrhizal fungi (AMF) are key microorganisms that form symbiotic associations with nearly 80% of plant species, including bananas. They improve plant nutrition and have also been reported to decrease nematode infestation. Elsen et al. (2001) demonstrated that Rhizophagus irregularis MUCL 41833 was able to decrease the reproduction capacity of R. similis in excised root organs of carrot (i.e., in root organ culture). More recently, Koffi et al. (2009) developed an in vitro culture system associating autotrophic micropropagated banana plantlets with R. irregularis MUCL 41833. With a closely related in vitro cultivation system, Koffi et al. (2012) were the first to investigate the impact of R. irregularis MUCL 41833 on the resistance of cv. Grande Naine, a banana cultivar particularly sensitive to R. similis. They observed a decrease of 60 and 56% in the nematode population and surface of
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Tissue-cultured banana (Musa acuminata) plantlets, cv. Yangambi km5, were provided by the International Musa Germplasm Collection at INIBAP (KUL, Belgium). The plantlets were proliferated, regenerated and rooted as in Koffi et al. (2012) . A mycelium donor plant (MDP) in vitro culture system was set up (Koffi et al., 2012) , consisting of bi-compartmented Petri plates each with a root compartment (RC) and a hyphal compartment (HC). The two compartments were filled with 100 ml Modified Strullu-Romand (MSR) medium (Declerck et al., 1998) without sucrose and vitamins, and supplemented with 10 ml l −1 MES buffer (MSR SS + MES) and solidified with 3 g l −1 Phytagel (Koffi et al., 2012) . Seeds of Medicago truncatula Gaertn. cv. Jemalong A17 (SARDI, Australia) were surface-sterilised and plantlets subsequently placed in the RC of each MDP in vitro culture system (for full details see Koffi et al., 2012) . Half of the plantlets were inoculated with 100 spores of R. irregularis (+AMF treatment), the other half remaining free of AMF (−AMF treatment). The Petri plates were placed in an incuba-tor (21/18°C (day/night), 16 h illumination, 70% relative humidity and 300 μmol m −2 s −1 photosynthetic photon flux). Starting from the third week, the RC received weekly 10 ml of MSR SS + MES medium. After a 4-week incubation, the mycelium of the AMF crossed the partition wall separating the RC from the HC and proliferated in the HC. Four banana plantlets (18 days old) were plated in the HC of each MDP in vitro culture system according to the method of Koffi et al. (2012) . In parallel, four banana plantlets were placed in the control systems (i.e., −AMF treatment). The systems were placed in the growth chamber (27/25°C day/night, 12 h illumination, 70% humidity and 300 μmol m −2 s −1 photosynthetic photon flux). The M. truncatula plantlets in the RC received 10 ml of MSRss + MES medium weekly. After 3 weeks, the banana plantlets were transferred into individual systems (Koffi et al., 2012) on the same growth medium as above. The Petri plates were incubated in a growth chamber under the same conditions as above. Every week, the systems received 50 ml of MSR SS + MES medium solidified with 3 g l −1 Phytagel. After another 3 weeks, six plantlets per treatment were randomly harvested to evaluate root colonisation by the AMF. Half of the remaining plantlets (i.e., 12) of both treatments were inoculated with 100 aseptically produced juveniles and adults of R. similis. The systems were maintained for 6 weeks and 50 ml of MSR SS + MES medium was added every week. Four treatments, each with six replicates, were thus considered: the mycorrhizal plants inoculated (+AMF+Nem) or not (+AMF−Nem) with nematodes and the non-mycorrhizal plants inoculated (−AMF+Nem) or not (−AMF−Nem) with nematodes. AMF root colonisation was assessed by the method of McGonigle et al. (1990) following staining (Vierheiling et al., 1998) . To evaluate nematode reproduction, roots of infected banana plantlets were cut in 1-cm pieces, macerated with water in a blender for 30 s with three bursts of 10-s intervals. The nematodes were separated from the root tissue and debris using a series of sieves (250-100-25 μm) (Speijer & De Waele, 1997) . To homogenise the values, the number of nematodes was log(x + 1) transformed while root colonisation by the AMF was arcsin(x/100) transformed. The data were subsequently analysed by ANOVA and the means were separated by the Tukey test (P < 0.05) with the CoStat package.
At the time of nematode inoculation, the root colonisation (estimated on six randomly harvested banana plantlets) was 33 ± 16% with 7 ± 6% arbuscules and 15 ± 8% spores/vesicles. At the end of the experiment (6 weeks later), the root colonisation had increased significantly irrespective of the presence/absence of nematodes. No significant differences were noted in the percentage of root colonisation and spores/vesicles between the +AMF+Nem (77 ± 15% and 23 ± 5%, respectively) and +AMF−Nem treatments (67 ± 14% and 26 ± 11%, respectively). By contrast, the percentage of arbuscules was significantly higher in the +AMF+Nem treatment (59 ± 23%) as compared to the +AMF−Nem treatment (14 ± 3%).
The number of nematodes extracted from the roots and MSR SS + MES medium are given in Table 1 . All the developmental stages were observed in the roots and medium. In the presence of AMF, the population of R. similis was reduced by 52.6% as compared to the control. However, this reduction was not significant for all developmental stages. Within the roots, no differences were noted for the number of eggs, males and females, while a significantly lower number of juveniles was noted in the presence of AMF. Interestingly, the total number of nematodes in the roots was 43.5% lower in the +AMF+Nem treatment as compared to the −AMF+Nem treatment. In the medium, the number of eggs (due to decaying roots) as well as the number of males did not differ between the treatments, while the number of females and juveniles was significantly higher in the medium of the −AMF+Nem treatment. The total number of nematodes in the medium was 64.4% lower in the +AMF+Nem treatment as compared to the −AMF+Nem treatment.
Both the AMF and nematodes were able to complete their life cycle in the presence of in vitro banana plantlets. However, the number of nematodes summed over the roots and medium decreased by 52.6% in the presence of the AMF, while root colonisation (i.e., the percentage total hyphae and spores/vesicles) was not influenced by the nematode. Curiously, the percentage of arbuscules was significantly increased in the presence of the nematodes.
The lower multiplication rate of R. similis in the roots of Yangambi km5 observed in our experiment corroborated earlier studies of Speijer & De Waele (1997) and Fogain & Gowen (1998) . These authors reported the difficulty of multiplying R. similis on Yangambi km5 in glasshouse conditions; however, according to Elsen & De Waele (2004) the resistance of Yangambi km5 is not clear under in vitro culture conditions. A reduced number of juveniles was noticed in the roots and in the medium of the mycorrhized bananas in our experiment and the number of females was significantly reduced in the medium. These observations suggested that the plant grown in association
